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CREW OF U. S. MARTIN “ROUND THE RIM FLYER” Left to right: Colonel Hartz, 
Lieuts. L. A. Smith and E. E. Harmon, Sergeants John Harding, Jr., and Jeremiah Tobias 

Martin Bomber No. 2 has been in constant use for a year at Bolling Field, Washington, 

D. C. With more than 10,400 miles of cross country work already to its credit, this 
plane was started off on an 8,000 mile flight around the rim of the United States, in 
command of^CoL R. S. Hartz. The colonel and his crew of four have just completed 

Martin airplanes have demonstrated beyond a question the greatest ton-mile efficiency of 
any aircraft yet produced, and are rapidly proving that the important centres of the 
United States can be connected by aerial transportation with but a few hours’ flying. 


THE FOLLOWING IS A COMPARISON OF A FEW ACTUAL FLIGHTS BY MARTIN BOMBERS 
WITH THE BEST RAILROAD TIME: 



The superiority of performance which 
characterizes Martin Airplanes is the 
result of ten years of experience in 
building aircraft of a superior quality 



The Glenn L. Martin Co. 

CLEVELAND 

Contractors to the U. S. Army, Navy and 
Poat Office Departments 
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The newest Vought Product, Model VE-io 3-Place Flying Boat — 


Q The unrivalled character of the Design and Perform- 
ance, of course, goes without saying. 

Q We invite your attention to the Desirability of Pos- 
session — assuring you of reasonable First Cost and 
negligible Operating Expense. 

IJ Immediate Delivery. 


CHANCE M. VOUGHT 
Webster and Seventh Avenues 
Long Island City, New York 


c ^Zerojolanes 

VcUGHT = 


The Vought VE-7 2-Place Training and Sport Airplane — 


Q VE-7, Maj. R. W. Schroeder, U. S. A. pilot, won the 
New York-Toronto International Airplane Reliability 
Handicap Contest. 

4 J Adopted by U. S. Army Air Service as the Standardized 
Advanced Training Type. 

Q Immediate Delivery for Civil Use. 


LEWIS & VOUGHT CORP. 
Webster and Seventh Avenues 
Long Island City, New York 
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WYMAN-GORDON COMPANY 

“The Crankshaft Makers” 

Worcester, Mass. 
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Note the angular contact of ball with race- 
ways. Both radial and thrust loads combine 
and are carried through the axis of each ball. 
Balls are always free to roll with practically no 
friction. No wedging. No cramping. No 
binding. 


F REEDOM from wedging, cramping and binding of rolling 
elements eliminates excessive wear in New Departure Ball 
Bearings. No matter from what direction loads may come, 
or with what intensity, the Double Row carries them with 
greatest ease. Friction is practically eliminated. 

Bearings which are made adjustable to “take up” for wear 
probably need that allowance. New Departure ball bearings 
will operate for the full life of the machine without wearing 
enough to require adjustment. 


THE NEW DEPARTURE MANUFACTURING COMPANY, 

Bristol, Conn. 474 Detroit, Mich. 


New 

Ball 
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T HE policy of McCook Field, where the experi- 
mental work of the Air Service is done is so evi- 
dently towards excessive centralization that at- 
tention should be given it by those interested in 
American aeronautic development. At a time when our 
designers are trying to keep their work ahead of foreign 
aeronautical engineering, they find little practical en- 
couragement from McCook Field. Aeronautic engi- 
neers of the best type such as Willard, Loening, 
Vought, Thomas, Gallaudet and others whose airplanes 
have been among the best in the world, are idle as far 
as the Army is concerned, while McCook Field is engag- 
ing foreign engineers to design airplanes for the Amer- 
ican Air Service. Their employment by the United 
States War Department, while American engineers are 
struggling along without development work, is unfor- 

If all the design, engineering and experimental work 
of the Army is to be centralized and the native indus- 
try become merely a reproductive agent of McCook 
Field, a protest should be made at once. If the achieve- 
ments of the engineers at McCook Field had been great 
as compared with the private designers, it would not be 
as difficult a situation to face. But with all the huge 
expenditures, comparatively little of original work has 
been forthcoming. 

With the American aviation industry at a standstill, 
twelve hundred men are at work at Dayton, many of 
I hem at very high salaries, and the plan of moving to 
Moraine City is constantly being brought up. If the 
indicated policy is continued American designers will 
have to look solely to the Navy or commercial aviation 
for encouragement and this country will face a situa- 
tion where in a military emergency, it will have nothing 
but the limited productions of McCook Field for repro- 
duction. rather than the products of the best American 
aeronautic engineers. 


Fuels for High Compression Ratios 
In a recent paper by E. W. Dean and Clarence Netzer 
publicity has been given to one of the most important 
pieces of research carried out during the war, by the 
cooperation of the Bureau of Mines, the Signal Corps, 
the Delco Laboratories and the Bureau of Standards, 
namely, the relation between the nature of the fuel em- 
ployed in an internal combustion engine and the maxi- 
mum compression ratio that can be maintained without 
interfering with smooth operation. 


The Delco laboratories, first experimenting with an 
air-cooled engine adapted for operating on kerosene, 
found that the use of compression ratios above a certain 
value caused what was described as “ the kerosene 
knock ” or " pinking.” With proper selection of fuel 
this “ knock " could be avoided. It was this “ knock: ” 
which at the time caused the general conviction that I he 
compression ratios of airplane engines should be limited 
to the order of 5.4 to 1. 

Very logically a similar process of selection was ap- 
plied to aviation engine fuels. The chemical properties 
of the fuels were obviously more important than the 
physical properties of the fluid. Accordingly, samples 
of gasoline were obtained from different varieties of 
crude petroleum ; various types of synthetic gasolines 
were obtained. Benzol, alcohol, cyclohexane were other 
fuels employed. 

Tests were conducted in a single cylinder liberty en- 
gine, in which compression ratios could be varied from 
5.3 to 1 up to 8.2 to 1. ‘ 

The final result of the investigation was that “hectcr” 
benzol, alcohol and a special alcohol-benzol-gasoline mix- 
ture showed only a slight tendency to knock under an 
8.2 to 1 compression ratio. 

On a Liberty 12 a mixture of 70% of cyclohexane and 
30% of benzene, gave with a compression ratio of 7.2 
favorable results both on the block and in the air, with 
perfectly smooth runs. Altitude laboratory tests showed 
a decided increase in power at all levels. Since one of 
the main difficulties in practical aeronautics is the em- 
ployment of high compression ratios to keep down en- 
gine weight, the above results are very gratifying. The 
chemist has shown us a path, which has much promise. 

Alloy Research 

The division of Industrial Research, National Re- 
search Council announces the formation of an Alloys 
Research Association to conduct systematic research in- 
to fundamental questions affecting pure metals and al- 
loys, both ferrous and non-ferrous. 

The Association will invite its members to submit 
technical questions. 

It is extraordinary how many questions an aviation 
member could ask, or in how many directions he could 
utilize both steel and aluminum alloys. 

The work of the Association will be closely watched 
by the aeronautical industry insofar as it relates to a 
wider and more efficient utilization of metal in the com- 
ponent parts of aircraft. 
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The Development of French Naval Aviation 

By John J. Ide, Lieut, (j.g.) U. S. N. R. F. 




seaplanes, all of which [lessens special [joinls of interest. The upper wing is straight, hut the lower wing has a pro- 

ri^llfesg= ilMSESS 






Fig. 6. 
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Fia. 10. Levy-Bbsson Boat Seaplane — 200 H.P. Hispano-Sui 


.VIATION 


Further charactenotico in addition to those in the table an’: ailerons are provided on the top wing only. Both models hat 


The floats, which are very well designed examples of the 
single-step variety, are attached to the fuselag ’ '* 

alighting gear. Further b ’ 
from the floats to the bases of the outboard st 

The single-seater carries two Vickers machine guns firing 
through the propeller, while the larger model, in addition to 
the armament for the pilot, has two Lewis guns on a Scarff 
type ring mount for the gunner. It will be agreed that the 



There are two models of Hanriot seaplanes (Figs. 11, 12 
and 13) similar in general design, the H.D.-2, a single-seater 
with a 130 hp. Clerget 9-cyl. rotary engine, and the H.D.-3, 
a two-seater with a Salmson 260 hp. 9-cyl. radial engine. Both 



Fig. 12. Hanriot HD-3— Front Elevation 


HJJ.-3 could have given even the redoubtable German Branden- 
burg monoplane seaplane a good fight. 

Certain characteristics of the Hanriot seaplanes, in addition 
to those given in tabular form elsewhere, are as follows: 


Fig. 11. Hanriot HD-3 — Side Elevation 

seaplanes are modifications of the well-known airplanes of this 
make. They are well adapted for pursuit work, having a good 
turn of speed and excellent climb. Unfortunately, the endur- 
ance is very limited, being little over two hours. 

The fuselage is built up with four longerons in the conven- 
tional manner, but is faired out to a circular section forward 
to take the motor. The top is also faired. 

The wing truss system is of the so-called “ one and a half 
strut ” type, consisting of a pair of interplane struts on each 
side of the fuselage and two additional pairs of inclined struts 
from the top longerons of the fuselage to the upper wing. 
Both models have a very pronounced stagger and a slight 
dihedral. 

The larger machine has ailerons on both upper and lower 
wing. The ailerons, elevators and rudders are all balanced. 
In the single-seater, however, the controls are unbalanced and 




Notes on Glue Problems 

The object of a new glue study is the reduction of cost 
of water-resistant glues by the addition of cheap inert materials 

Samples of vegetable proteins are being collected for a study 
of their glue-making properties. 

Experiments have shown that animal glues are weakened by 
long heating. 

According to the results of strength tests, a thick layer of 
animal glue in a joint is stronger than a thin layer. Whether 
or not joints of other kinds of glue vary in strength with vary- 
ing thicknesses has not been determined. 

It is evident from completed tests that all glues dull wood- 
working tools more than solid wood does, and that casein 
glues do more damage to cutting edges than animal or vegeta- 
ble glues. Jointer blades are apparently injured to a greater 
extent than rotary saws in passing equal distances through 
glued joints.— Forest Products Laboratory. 


Electrical Timing Apparatus for Speed Tests 

At Martlesham, England, the British R. A. F. experimental 
station, the above apparatus is in systematic use. It consists 
essentially of a tape machine and two recording lens operated 
by electro-magnets. Time is recorded by an electro-mignet 
connected to a second pendulum. With observers of average 
efficiency the timing of a flight can be found correct to the 
nearest one-twentieth of a second. 



Fig. 13. Hanri 



The Supply of Meteorological Information* 


By Lieut--Col. H. G. Lyons 


o greatly increased 

best and fullest meteorological information that he can obtain ; 
and he may lie led to assume that the information that he 
requires must necessarily suffice for all other activities and 


of his search is being introduced. But to render this really 
effective it must include not only the material that is stored 
i single institution, but it must also indicate where ai 


all lines of investigations. 

The truth is rather that the fullest meteorological informa- 
tion of all kinds is needed, so that it may be studied and 
worked upon by trained meterologists in order that we may 
learn more of the principles underlying the phenomena that 
we observe, and from this standpoint be better fitted to advise 
aviators as well as all others to whom weather and climate 
are factors with which they have to be reckoned. 

Though aviation makes probably larger demands on that 
part of meteorology which deals especially with weather, that 
is, with the short period changes of meteorological conditions, 
it docs not thereby cover the whole field of meteorology any 
more than the chemistry required in the work of any branch 
of chemical industry necessarily covers the whole field of 
chemical science. The same phenomena which are of impor- 
tance in aviation are among those which the meteorologist 
studies for the progress of his science. The interest and the 
importance of the force and direction of the wind at various 
altitudes above the surface of the earth, which are observed 
by means of pilot balloons, shell-bursts and other methods, 
are not limited to the aviator alone. The forecaster needs 
them in his work, in gunnery they are carefully observed 
and utilized, the meteorologist in his study of the physical 
conditions of the atmosphere requires them ns data from a 
region where friction with the earth's surface, and heating 
and cooling of the air by convection, do not complicate the 

problems with which he has to deal. It is indeed impossible 

sary or useless for aviation, for gunnery, or for any specific 
application of meteorological science. Measurements of wind, 
temperature, humidity at various altitudes, taken with all the 
precision that can he attained are indispensable to the meteor- 
ologist who is seeking the principles which underlie the 
phenomena that we observe, and which, when determined, 
represent a definite advance in our knowledge and thereby in 
our powers of practical application. Observations made in 
one line of investigation will often, in practised hands, lead 
to advances in knowledge which are of the utmost importance 
in their application in quite different fields. Thus the obser- 
vations which Major G. I. Taylor, F.R.S., made in 1912 on 
board s.s. “ Scotia.” which was chartered for studying t he 
distribution of drift ice in the North Atlantic, have' led him 
to most important advances in our knowledge of eddy motion 
in the atmosphere, which has thrown light on the conditions 
which determine the formation of mist, fog and low cloud, 
thus materially advancing our knowledge of a part of one 
subject which is of supreme importance to the aviator. 

Thus all the meteorological information which is collected 
for any purpose should be mnde accessible to all workers since 
the same material will be utilized for many different purposes. 
Publication in the forms which have been adopted after care- 
ful consideration as being the most suitable is one way, but 
there will also be a mass of original records, special investi- 
gations and other researches to which the working meteorol- 
ogist shonld have access and to which lie should be guided by 
an effective system of registration and indexing- The material 
is so vast and so varied that it soon becomes unmanageable 
unless an effective means exists of tracing readily tlie dif- 
ferent parts of it. 

In the Meteorological Office there arc records extending 
over more than half a century, and besides these there are 
hundreds of investigations which have been made from one 
time to another for various purposes. In the present condi- 
tions of a wider utilization of such information a more complete 


_ addi- 
tional information may be found elsewhere. 

Next to the importance of realizing that all meteorological 
information must be available for use in nil branches of study, 
and all kinds of application, is the need for general co-opera- 
tion on the widest lines in all parts of tlie subject. The posi- 
tion of any particular station on the earth's surface, whether 
in tlie polar, temperate, or tropical regions, its situation on 


observed at it. Before we can utilize such information, 
therefore, we must know all about the station from which it 
comes, and in order to disentangle from the results obtained 
the effects of the various factors, we must know precisely 
bow the observations have been taken and what their accuracy 

This is ordinarily attained by taking such observations at 
certain hours, by certain methods, and with specified types 
of instruments, so that the results of one station shall be, 
so far as possible, comparable with those of another. Absolute 
uniformity of practice may not be everywhere attainable, but 
ever since international co-operation in the study of meteor- 
ology has been practised the greatest measure of uniformity 
has been the constant aim of the meteorologists of all coun- 
tries. It has been recognized generally that for any service 
to adopt different hours of observation or different methods of 
observing would be to increase the difficulty of utilizing the 
results in conjunction with those of others and thereby to 
diminish the return for the expense incurred in tbeir collec- 
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tion. Such organized co-operation is the more necessary 
since the meteorologist is always in the position of an intel- 
ligence offieer, for he depends almost wholly on the informa- 
tion which he can procure and collect from far and wide for 
his material. He seldom utilizes his own observations alone, 
but is usually dependent on those which have been taken by 
other workers, probably in other lands and under very dif- 
ferent conditions. The phenomena with which be deals*, even 
those which are rapidly changing, cover very large areas, for 
cyclonic depressions are often more than one thousand miles 
across, and they may move at a rate of 30 to 40 ni. p. h. 
There must therefore be the fullest co-operation between ob- 
servers of all countries and the greatest uniformity of prac- 
tice in observations, in instrumental equipment, and in 
methods of summarizing and transmitting information, if the 
best results are to be obtained. 

All meteorologists have long recognized that the weather 
of any particular region is only the local result of causes 



Chart Show iso Weather Bureau Methou or Showing 
Wind Direction at Different Altitudes 


which belong to the general circulation of the atmosphere, 
so that a collection of the meteorological data of the globe 
was a first necessity. 

This is being provided in such a form as can be produced 
at present by the publication of the Meteorological Office, the 
" Rfeeau Mondial,*’ which gives the pressure temperature and 
rainfall for each month at a number of selected stations, two 
for each ten-degree square being taken wherever possible. 
This publication, of which three years. 1911, 1912, 1913, have 
appeared, is only possible because of the uniformity and 
co-operation which has been achieved by international effort. 

Changes in these international arrangements will no donbt 
be necessary from time to time, but all experience shows they 
should not be made hastily. Moreover, a consensus of favor- 
able international opinion is difficult to obtain since social 
and administrative conditions m various countries differ so as 
to make readjustment difficult. As usual some compromise 
is usually inevitable, but the main principle of increasing 
wherever practicable the uniformity of practice already 
attained must be kept in the foreground. 

The next point for consideration in the supply of meteoro- 
logical information is that for one special class of that infor- 
mation rapidity of transmission is of the highest importance. 

That division of meteorology which deals with weather is 
primarily concerned, at least in extra-tropical regions, with 
the ehanges which take place from hour to hour and from 
day to day; and these changes take place often with great 
rapidity and spread quickly over large areas, so that if they 
are to be anticipated and warnings issued of such coming 
changes as little time as possible should be expended in the 


collection of reports and the issue of forecasts and warnings. 

In this country forecasts have long been prepared thriee 
daily, from observations at 7 a. m., 1 p. m. and 6 p. m., hut 
with the increase of aviation during tlie war and the necessity 
for the issue of forecasts of the weather at an hour before 
the day's plans for operations were under consideration, an 
additional foreeast and report based on observations at 1 a. m, 
was introduced, and has been continued up to the present time. 

For years past the meteorological services of most Euro- 
pean countries, as well as those of India, Canada, tlie Unired 
States, Egypt, Japan, and some others, have issued daily 
weather reports and maps of their area and of the sur- 
rounding regions, interchanging information by telegraph 
under international agreement. Europe was in this way fairly 
well provided with information of eurrent weather iron a 
large network of stations, to which were added in 1909 reports 
from ships of the trans-Atlantic steamship lines. 

Under present conditions these international services can 
be and have been for the most part resumed, but the new 
demands for a quicker and more frequent supply of informa- 
tion arc much lnrgcr and more numerous than those of five 
and six years ago. The forecaster must now receive his 
reports within an interval of not more than an hour after the 
observations have been taken, and for them to be utilized to 
the full, his deductions from them should be available half on 
hour later. 

This means that a large amount of information has to be 
transmitted iit fixed hours four times daily, and as all obser- 

purpose of being directly comparable, all neighboring coun- 

of reports at the same time. Wireless telegraphy is going to 
assist greatly in the transmission, but it has other and numer- 
ous calls upon it, and the necessity for meteorological reports 
being transmitted at definitely fixed hours makes international 
co-operation and uniformity of practice all the more essential. 

Again, the margin of time available for decoding reports, 
plotting the information on a map, considering the meteoro- 
logical conditions therein represented, and deducing the prob- 
of delay must be avoided if the necessary promptitude is to 
be attained. Services which employ special scales for report- 
. ing observations or speeial methods of coding; recipients who 
demand reports in special form; all these and other deviations 
from a fixed procedure cause loss of time when every minute 

should be avoided. 

Local conditions may greatly influence tlie weather which 
is experienced and these cannot well be taken into account 
in the forecast issued by a central institution. To do so would 
make the forecast message too long, and would necessitate a 
very large number of special forecasts being drafted for 
which there is no time. Sneh local characteristics are best 
allowed for by the local meteorological officer, who receives 
from the central institnte a forecast of the general conditions, 
and so much of the observational material of the reporting 
stations as he may require. With this he can edit, amend, 
and amplify the general forecast, so that it becomes a special 

peculiarities, and in this his local knowledge should materially 
aid him. 

But whether it is a forecast issued from a central office or 
from a local secondary foreeasting station, some technical- 
ities can hardly be avoided; the prevailing or anticipated con- 
ditions must be described in a few lines at most, and if pre- 
cision as well as brevity is to be attained, technical terms 
cannot be avoided. 

The daily weatlier report which was issued before the war 

grown up gradually and by successive ehanges. It had been 
the rule to publish with the map the statistical material which 
had been used in its production, so that the reader could 
check its correctness, and, if he pleased, draw his own deduc- 

But under sendee conditions something simpler, plainer, 

trained meteorologists who prepnred it, was needed. Those 
who had to make use of the daily weather reports were 
usually far too busy to wish to study the statistical material 
before accepting the meteorological opinions which were 
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increasing: frequency, but provision is being made to deal with 
them on n larger scale and to encourage them. 


Estimating Performance of an Airplane 

Given Engine, Flight Duration and Military or Commercial Load 


By Lt. Col. V. E. Clark, Air Service, U. S. A. 



350 


AVIATION 





w radial 


11 auxiliar; 


Then P= weight of 


oiler (45) + hub, bolts, 
nuts -r raomtors, snutter, ete. (153) + water (125) + 
exhaust manifolds (23) =1215 lb. 

/•'.-We decide to hove fuel capacity sufficient for 5.5 hr. 
Bight at full throttle at 10,000 ft. altitude. The rate of con- 
sumption of fuel of this engine is .509 lb. hp. hr. at sea 
level, and of oil,— .0373 lb. hp. hr. Consulting Fig. 17, we 
see that the probable hourly consumption of fuel and oil at 
10,000 ft. = 400 X .5403 x .703 = 166.0 lb. Then F = 5.5 x 
i = 917 lb., of which 854 lb. 1 139 gal.) is gasoline. 


4 fly at thre 

S«3 r T“63)“ =' 7.34’hr. 


,000 ft. for 
ing, L = 8. 


T- (-P+F+P) 

\—\CJL (1+C,)+C.| 

_ (1+.229) (1215+917+685) 

(1+-132) +.034 J 

=4/122 lh. = estimated total weight loaded, 
.rca main ulanes= ^'^ =490 sq. ft. 

! preceding arti 


charts Figs. 2 t. 
' ^The^dgh'spee 


15 ( i 


g. 10. 

t 10,000 


ind tables I and II, 1 


The Influence of Water Injection on Engine 
Performance 

of Standards to determine the effect of water injected into 
the intake manifold of an internal combustion engine. This 

The first series of tests was conducted to determine whether 
the use of water injected into the intake manifold has any 

on the cylinder walls and piston heads. 

The data obtained indicate that in an engine of good design 
there is no appreciable gain in power or fuel economy due 
to the injection of water, but in a badly carbonized or a 
poorly designed engine, where hot spots due to improper cool- 
ing are present, a slight increase in power may result. If 
enough water be used, it will remove a small portion of tbe 
carbon but will cause at tbe same time a considerable reduc- 
tion in the operating efficiency of the engine. 

The maximum amount of water used in these tests was 
limited to that which did not materially interfere with the 
normal operation of power output of the engine and the 
results do not indicate the value of much larger quantities of 

removing agent. — National Advisory Report. 


Note on the Efficiency of Tandem Propellers 

By J. G. Coffin 

Assistant Director 0 / Research, Curtiss Engineering Corp. 


take a loss in added head resista 

This decision is, of course, determined by the structural 
difficulties involved, as well as by the horsepower of the avail- 
able engines, diameter of the single propeller necessary to take 
earc of large horsepowers, increase in moment of inertia of 
the machine as a whole, and by other considerations. In order 
to decide the question to the best advantage, it is well to be 
clear on the fundamental principles involved, and the follow- 
ing discussion may be of interest and value in coming to a 
decision in any specific case. 

The result shows that there is bound to result a decrease in 
the overall propeller efficiency of a tandem arrangement as 
compared to propellers in parallel. Whether this impaired 
efficiency is more than compensated by other attendant advan- 
tages or not is a matter of calculation in any specific case, and 

Consider, for example, that two* propellers are attached to 
a machine flying at 100 m.p.h., and assume a slip of 20 per cent 
In the forward propeller. This means that air entering the 
propeller at 100 m.pJi. issues at 120 m.p.h. The rear propeller 
then receives its air at 120 m.p.h. 

At first glance it would seem that if the rear propeller were 
properly designed for this higher air speed there would not 
be any impairment in its efficiency. This special design must, 
of course, be carried out, but we shall show below tliat even 
theu there is a loss in efficiency. 

Assume that the fore propeller hns an efficiency of 80 per 
cent for its working condition and also that the rear propeller 
has an equal efficiency for its working condition in the wake 
of the one in front of it. Let T, and T, be the thrusts of the 
fore and aft propellers respectively, and P the horsepower of 
the engines, then we have by definition 

r, xioo 


^The above numerical example may be generalized as follows 

T, and T, are the propeller thrusts of fore and aft propellers 

p, and p, their designed efficiencies. 

p/ the effective efficiency of the rear prop. 

V the air speed of the machine. 

F + S, the slip stream speed due to fore propeller. 

P, and P, the brake horsepower of the engines respectively. 
Then T.V = p,P, 

T,{r+s,) TV jp, 

T,V = p ,‘P, 

, _ TjF r.Fp, _ r _ 1 

^ P. ~ T,{V + S X ) _1 **F + S, ~' L ' l + « 
where a is the slip stream ratio. 

From experiments made in England it appears that instead 
of S xf 6/10 of its computed value should be used. This will 
improve the computed efficiency of the rear propeller some- 


Diyiding (7) by (5) 
delivered powers 

effective delivered pi 
effective delivered pc 


get for the ratio of ' 
rear prop _ 


and by (4) 

Hence the effective 1 
correctly designed for 


er fore 

10 


a decrease of 6.3 per cent on the total horsepowe 
This argument applies, of eourae, in a similar mac 
other actual ease. 


If a = (corresponding to 20 p 
Using a slip ratio of 6/10 of Vfc w 


t slip) 



1H — X - 

10 5 

The figure actually given for tbe efficiency of the rear pro- 
pellers was 93 per cent of its computed efficiency. 

The net result of the argument is that it is always detri- 
mental to run a propeller in the slip stream of another unless 
other attendant gains more than compensate for the necessary 
loss in efficiency thereby incurred. 

It is also evident that as any increase in slip will reduce the 

conditions for propellers in tandem. 


Hydrogen Impurities on Airship Fabrics* 

By Lt. Comdr. P. L. Teed, R.N.V.R. 

;sence of arsine (A H.) and phosphine (P H.) in 

ic; for instance, a balloon which burst at Milan in 
found to have weak patches in the fabric, which 
itches contained arsenious and phosphoric acids. Arsine 
id phosphine in hydrogen (pure) do not appear to have a 

The oxidation products of these gases do the damage. Iu 
c ordinary airship envelope there is found besides the hydro- 


3.4 per cent 

iency of the rear propeller, although 
efficiency of 80 per cent, is only 83.4 

of 13.3 per cent in its assumed efficiency. The combined effi- 
ciency of the two is therefore only 
80 + 66.7 


been made by t 
d phosphine oxidi 


involved. 


phosphine (particularly if the gas has 
silicol process). 

Under the conditions cited the arsine an 
if copper fastenings are used inside the 
reaction takes place if the internal rigging lias been treated 
with copper compounds, the resulting acid liquid falling on 
the fabric and very greatly reducing its strength. Three Astra 
ships have had their curtains burst in the air (1916-17), and 
this has been ajtributed to the secondary effect of phosphine. 


safety. 

Department*. 


Inadequacy of Visual Inspection in Kiln-Drying 

By H. D. Tiemann, M.E., M.F. 








Computations of Airplane Climb 

By F. W. Caldwell* 



-rcnaa ,rom c ’ hord u 05 



P .u* 

= 15.5. e, (from Fig. 3) = 0.79. 




Output = 0^X1*75X170 _ M hp 







^-=20. r. ( from Fig. 3) =0.85. 
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_ 0.55 X 445 X 560 


1310 lb. 
51.4 f.p.s. 



«, = 0.819 X 0.74 = 60.5 per^ cent^whi. 

Output ( useful ) = 445 X 0.57 = 254 hp. 
(3) At 20,000 ft. altitude : 


Assuming engine speed of 1150 r.p.m. at the g 
••limbing at 70 m.p.h. the engine will give 293 hp. 
58 per cent propeller efficiency, the thrust will be 
0.58 X 293 X 550 _ 


= 144 f-p-s- ( See Fig. 21. ) 
Output — 445 hp. at 1700 r.p.m. 
Assume efficiency = 62%. 

0.62 X 445 X 550 


0.00237 X 104 X 103 


y+ y 

1700 X 1L5 X 0-75 


1.32. 


185X60 

|a = 16. e, (from Fig. 3)= 0.79. 
e = 0.79 X 0.823 = 65 per cent, which is reduced by spiral 
°°Output ( useful) = 445 1 X O 0.62 P = r 276 hp. 


omub' altitude.' m 


speeds end altitudes 


— of 13 for this condition, the aerofoil e: 


h S equals 420, so that 
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W HAT goes to make the ideal aerial 
runabout ? Smartness, convenience, 
economy, speed, comfort and ease of control 
— with no nervous tension — you can talk, 
read, write or even sleep — it is a gentle- 
man’s air- craft. Furthermore, the Oriole 
is equipped with a “Six”, and carries seven 
hours’ fuel at economical speed. 

It has been developed by the organization which 
furnished Canada and the United States with train- 
ing machines for 95% of their cadet flyers, by the 
company which constructed the Navy-Curtiss flying 
boats, masters of the Atlantic. 

The graceful and effective lines of the orange and 
black Oriole take the eye of everyone who knows and 
appreciates style. The appointments of the machine 
fulfill the promise of its appearance. A door in the 
fuselage just above the lower wing swings open to 
admit the passengers into a roomy, cushioned apart- 
ment. The pilot’s “cockpit” is just to the rear. A 
self-starter is there for your convenience. Protection 
from wind and noise is afforded by the w indshield 
and the scientifically shaped fuselage. 

With a 90 H. P. motor the Oriole attains a three- 
passenger speed of 85 m. p. h. This is remarkable in 
relation to load and horse power employed, and with 
respect to economy. The gasoline cost per pas- 
senger mile in the Oriole is but 1 1/10 cents! With 
a Curtiss “Six” Motor, 150 H. P-, the speed of 95 
m. p. h. is no less remarkable. 

There is a splendid opportunity for dealers to become iden- 
0 / led with this profitable industry'. Get in on the ground 

CURTISS AEROPLANE rum MOTOR CORPORATION 
Sales Offices: Roomoooo, ; z Vasdf.rb.lt Avenue. New York 
CURTISS ENGINEERING CORPORATION, Garden City, L. I. 
THE BURGESS COMPANY, Marblehead, Maaa. 
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ATLAS WHEELS 


Are daily gaining in faoor 
with manufacturers and 
pilots of aircraft because: 

They Absorb Shocks 
They Are Stronger 
They Are More Reliable 



Standard Sizes Carried in Stock 


Inquiries and orders will 
receive prompt attention 


THE ATLAS WHEEL COMPANY 

Rockefeller Building 
CLEVELAND - OHIO 



^ontractons to tbe - Army, 
•Navy and- Air-Mail-Service 
L w r Engineering co-,inc„ 

• College Point- -Nero York.- 



Shnpfggpnf 

AIRPLANE ENGINES 

HAVE BEEN FLYING FOR TEN YEARS 

They are the product of skilled 
engineering and manufacturing 
experience running through 
three generations. 

Latest types are now available 


B. 


it Model 5A — Our new Catalog, No. 259, will interest 

F. STURTEVANT COMPANY 

HYDE PARK, BOSTON, MASSACHUSETTS 
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F LEXIBILITY and versatility, resulting from combined stability and strength, commend Boeing Sea- 
planes to professional pilots and to sportsmen of the air. Ability to stand up under the most gruell- 
ing tests and day-in, day-out service, the result of perfected materials and refined craftsmanship, assure 
safety to the most daring. The greatest spruce-producing country in the world, surrounding the place 
of Boeing manufacture, gives its best wood to Boeing aircraft. Boeing Seaplanes combine symmetric and 
asymmetric stability to a degree never hitherto attained. May we address you a personal letter? 

BOEING AIRPLANE COMPANY, Seattle, U. S. A 

[HQlllDNNi ■uf'e aplanes 



a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the I 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have .hipped 49,637 Aviation Crankehatt. to January 16, 7979 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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THOMAS- 

MORSE 

Tandem 
2- Sea ter, 

Type S-6 

Equipped with 
80 b.p. 

Le Rhone 
Engine. 

High speed. 

105 M.P. H. 

Landing speed 

35 M.P H. 

Climb 7,800 ft. 
in first ten 


'■ •' THOMAS -MORSE AIRCRAFT CORPORATION 

ITHACA. N.Y.U.S.A. 

V- J — — 


AVIATION 


The Home COMPANY New York 

ELBRIDGE G. SNOW, President 

Home Office: 56 Cedar St., New York 

AIRCRAFT INSURANCE 

Against the Following Risks 

1. FIRE AND TRANSPORTATION. 

2. THEFT (Of the machine or any of its parts). 

3. COLLISION (Damage sustained to the plane itself). 

4. PROPERTY DAMAGE (Damage to the property of others). 

SPECIAL HAZARDS 

Windstorm, Cyclone, Tornado — Passenger Carrying Permit — Stranding and Sinking Clause — Demonstration Permit — 
Instruction Permit 

Aircraft, Automobile, Fire and Lightning, Explosion, Hail, Marine (Inland and Ocean), Parcel Post, Profits and Commis- 
sions. Registered Mail, Rents, Rental Values, Riot and Civil Commotion. Sprinkler Leakage, Tourists' Bag- 
gage, Use and Occupancy, Windstorm 

AGENTS IN CITIES. TOWNS AND VILLAGES THROUGHOUT THE UNITED STATES AND ITS POSSESSIONS, 
AND IN CANADA. MEXICO, CUBA, PORTO RICO AND CENTRAL AMERICA 

STRENGTH REPUTATION SERVICE 



No Threads Required 
Easily Removed 


The IVit 


Simple to Operate 
Easily Replaced 


The ideal closure for your RADIATOR or GAS TANK. 

Fine for aeroplanes because of light weight and less resistance 

Price less than the or Jinary cap and much neater in appearance 

U. S. METAL CAP & SEAL CO. I03-105-I07 Wot 13th St., New York 
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WE HAVE NO MORE USED CANADIAN TRAINING PLANES 


the 350 Canadian Training Planes purchased from the Imperial 
Munitions Board of Great Britain have been disposed of 
the unprecedented demand for these “ Canucks ” by pilots who use 
them for commercial purposes exhausted our supply much earlier 
than we anticipated 

a few practically new Canadian Training Planes have been released 
for sale and are now ready for immediate delivery 
the fuselages, wings, landing gears, etc., are new and the OX-5 
engines have been completely overhauled and are guaranteed 
the price is $3000 f.o.b. Toronto 


United Aircraft Engineering Corporation 

SALES OFFICE 
1018 So. WABASH AVENUE 
CHICAGO 

52 Vanderbilt Ave. 

NEW YORK CITY 




— Representing — 

THE BRITISH St COLONIAL AEROPLANE CO., Ltd. 


512 Fifth Avenue 


New York 
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PARAGON PROPELLERS 


H ig h ly Developed Dynopter Design 
Special for J. N. Machines 



The Economy Propeller, Par Excellence 
Price $45.00 F.O.B. Baltimore 
For Metal Sheathing Add $12.00 

These are a Special Development for O. X. 
Motors on J. N. Machines, now being made in 
large quantities and ready for immediate ship- 
ment on receipt of $15.00 deposit. C. O. D. for 
balance, with examination allowed before ac- 
ceptance and safe delivery guaranteed. Every 
one bears the Paragon mark, with all that the 
mark implies. Get our General Booklet and 
List for other designs, etc. Write today. 

AMERICAN PROPELLER AND MFG. CO. 

1261-99 Covington Street 
BALTIMORE, MARYLAND, U. S. A. 


For R.P.M. Readings 
During the Block Test 

Before installing or after overhauling 
motors, get their accurate “rev." ratings 
with the instantly applied 


SPEED COUNTER 



The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


FUEL LEVEL 
GAGES 



This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 



Aluminum Company of America 

General Sales Office, 2400 Oliver Building 
PITTSBURGH, PA. 

Producers of Aluminum 

Manufacturer a of 

Electrical Conductors 
for Industrial, Railway and Commer- 
cial Power Distribution 


i 


Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 

STBCIAI. TTPMS DESIGNED 


BOSTON AUTO GAGE 


I 


CO. 


8 WALTHAM STREET, BOSTON, MASS. 


Ingot, Sheet,Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 

alio 

Litot Aluminum Solders and Flux 


CANADA 

Northern Aluminum Co„ Ltd., Toronto 
ENGLAND 

Northern Aluminium Co., Ltd., London 
LATIN AMBRICA 

alnum Co. of South America, Pittsburgh, Pa. 
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SPRUCE LUMBER 


for 

Airplane Construction 

F OR twenty years we 
have been exclusive 
manufacturers of PACIF- 
IC COAST SPRUCE 
LUMBER. Our product 
is from the very best forests 
of SITKA SPRUCE. 

We solicit your inquiries 

MULTNOMAH LUMBER 
& BOX COMPANY 

PORTLAND OREGON 



Specially' Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 



BAKER CASTOR OIL CO. 

io SI 

The Oldest and Laf&et .Manufacturers 
of Castor Oil in the United States 
120 BROADWAY - NEW YORK. 


PROPELLERS 


Quartered Oak Laminated Construc - 
tion. Built up and shaped strictly in. 
accordance with Government Draw- 
ings and Specifications. 

Not One Rejection By The 
Government 

WE CARRY IN STOCK 

For Hispano Suiza. J.N.6-H. For Curtizs OX-5 Engine. 90 
No. 1 Engine. Dia. V 6". Horsepower. Diameter g. 
Pitch 5.76 @ 2/3 R. 150 HP. Pilch S'. Copper Tipped 
Pig Skin or Copper Tips. only. Government Bluo 
Govt. Blue Prim 34889. Print 13708. 

Write for prices V 

BUY THE BEST 

AMERICAN SASH & DOOR COMPANY 

KANSAS CITY, MO. 


CAPITAL 

JIGS 

INTERNAL CTAUDIMrC 
GRINDER MAllulniU 

TOOLS 

DIES 

faulty material. All machine 

■houid be us 

arts mast be 

h ““£* r,al " * Dd P' r,ora «*»e«r inn 

tiona proper! y. 

of the highest quality. We offer our f 

cilities to you 

Will you gw r us a iriolt 


Lansing Stamping & Tool Co. 

Lansing, Michigan 



LEARN TO FLY 


AMERICAN ACES 


Army Training Planes Used. 
W e Build Our Machines. 

PRINCETON FLYING CLUB. Princeton, N. J. 
WEST VIRGINIA AIRCRAFT CO.. Wheeling, W. Va. 
DAYTONA FLYING CLUB (Winter), Daytona, Fla. 


Quality Instruments For Airplanes 

Indicating Dial Type Thermometers for 
circulating oil and water. 

T~\/**v T*>^\ Airspeed Indicators to determine buoy- 
A vWL AJ L/xI Vy ancy and avoid stalling. 

TKAOC »*■* Qj| P re8gUre GaUgCS 

Air Pressure Gauges 

The Foxboro line includes many other types of Indicating and Recording Instru- 
ments designed for all sorts of conditions and purposes. 

Bulletin No. BI-llo describes our Airplane Instruments. 

THE FOXBORO CO., Inc., FOXBORO, MASS., U. S. A 


November IS. 191* 




“The Propeller That Beats Them All” 




Airplanes rebuilt: repaired: spare parts: supplies 

JACUZZI BROTHERS 

1450 SAN PABLO AVENUE. BERKELEY. CALIFORNIA 



FREDERICK W. BARKER 

REGISTERED PATENT ATTORNEY i* 

2 RECTOR STREET NEW YORK 


NEW YORK 

Poors in Practice 


SPECIALTY.- Patent Ctaimm That Protect 


AIRPLANES DEVELOPERS OF SPECIAL AIRCRAFT SEAPLANES 

WITTEMANN- LEWIS AIRCRAFT COMPANY, Inc. 


BUILDERS SINCE 1906 


NEW JERSEY 



Grand Rapids Vapor Kilns 

are used by these aircraft concerns with absolute 
satisfaction. 



Submit your drying problem to experts who make a 
specialty ^ of kiln design^ and are prepared to furnish and 

GRAND RAPIDS VENEER WORKS 

Grand Rapids, Michigan Seattle, Washington 


Miessner Airfones 

and 

Simon Radio Apparatus 

for 

all aircraft uses 

Emil J. Simon 

217 Broadway New York City 




AIRPLANE INSURANCE 

FOR THE 

Manufacturer — Flyer 

Fire — Collision — Damage to Property of Others 
Legal Liability — Life — Personal Accident 
Conservative Rates — Best Companies 
PHONE— WRITE— IFIRE 

HARRY M. SIMON 


81 Fulton Street 


York, N. Y. 
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Flottorp Manufacturing Co. 



BARGAIN 

Two 

Le Rhone Motors 
New 


J. B. WILLIAMS & CO. 
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Sale of Seaplanes, Engines < 
Spares by the Navy 
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PACKARD 1A-1650 MOTORS 


IMMEDIATE DELIVERY— COMPLETE 


$4500 f. o. b. DETROIT 


PACKARD MOTOR CAR COMPANY 


DETROIT, MICHIGAN 


FOR AIRCRAFT 
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ROLLS-ROYCE 


THE FUTURE OF FLYING 
DEPENDS ON RELIABILITY 

THE FOLLOWING NOTABLE PERL ORMAN'CES STAND TO THE CREDIT OF 

ROLLS-ROYCE 

AERO-ENGINES 

Of 122 Handley-Page Aeroplanes completed in Eng- 
land before the signing of the armistice 1 1 3 were fitted 

with ROLLS-ROYCE Engines 

Of 1524 “Bristol Fighter” Aeroplanes completed in 

England at the same date T364 were fitted with ROLLS-ROYCE Engines 

ROLLS-ROYCE aero engines like ROLLS-ROYCE cars 
THE BEST IN THE WORLD 

ROLLS-ROYCE 


15 BROAD STREET. NEW YORK 





1 JN the construction of 
United States Balloon Fab- 
rics, due consideration is 
given to every condition of 
service to be encountered. 
Their dependability is thereby 
assured. Their quality is 
backed by the oldest and 
largest rubber manufacturer 
in the world, which supplies 
every rubber product used in 
aeronautics. 


United States Rubber Company 



